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1  Overview of  Approach 
A Benefit Cost Analysis (BCA) has been conducted for WP 2, 3, and 5 of the I-44/US-75 Interchange, 
a major part of the overall I-44 and US-75 Corridor Improvement Projects in Tulsa County, Oklahoma. 
The BCA follows the most recent 2020 DOT guidance for BCAs, which provides both methodological 
guidance and specific values for monetizing various types of benefits, such as hourly values of travel 
time and the economic cost of vehicle crashes (including pedestrian-vehicle incidents). All values 
from that guidance are in 2018 dollars, which have been updated to 2019 real dollars using the 2018-
2019 GDP Price Deflator published by the U.S. Bureau of Economic Analysis.  

The following general parameters and assumptions have been used in carrying out the BCA: 

• A real discount rate of 7 percent is applied to all costs and benefits, which are expressed in 
2019 dollars. 

• A project life cycle of 25 years is assumed, which represents a mid-point between a 
recommended 20-year horizon of analysis for rehab and replace projects, vs. 30 years for 
new right-of-way and facilities. The I-44 and US-75 Corridor Improvement Projects comprises 
multiple individual elements reflecting a mix of old and rehabbed infrastructure. 

• No residual value is assumed at the close of the 25-year period of operation. 

• The project construction is assumed to commence in 2024 and end in late 2026, with 
operation commencing in 2027. Some advance right-of-way acquisition for interchange 
construction will occur in years 2020 – 2024. 

• All costs and benefits are in 2019 dollars. 
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2  Project Costs 
 Cost Summary by Year 

Major capital, capital maintenance, and bridge rehab and repair costs are summarized in Table 1.  
These exclude routine maintenance for items such as patching, snow or ice clearance, or other non-
capital items. 

Table 1:  Build and No Build Capital and Major Rehab Cost Summary by Year 

Source:  Oklahoma DOT design engineers 

 Capital Cost 
The estimated capital cost of combined WP 2, 3, and 5 is $164.0 million in 2019 dollars (including 
contingency), and is broken down as follows: 

• WP 2: $56.0 million 

• WP 3: $48.9 million 

• WP 5: $59.1 million 

Further details of the capital costs are provided in the Table 2 funding table below, reproduced from 
the grant application. 

2 



I-44 and US-75 Corridor Improvement Projects, Tulsa, Oklahoma:  Appendix Report  

 

 3 

Table 2:  Build and No Build Capital and Major Rehab Cost Summary by Year 

 Operations and Maintenance Costs 
Because very little difference in lane mileage will be in place with the I-44 and US-75 Corridor 
Improvement Projects versus the No-Build, no incremental difference in routine lane-related 
maintenance costs have been assumed. However, as seen in the cost summary, there are significant 
differences in non-routine capital maintenance, bridge repair and rehab costs, and bridge damage 
costs. Under the No-Build, ODOT design engineers estimate $52 million have and will be spent for 
non-routine roadway and bridge maintenance through 2050, compared with $8.5 million for the Build 
(i.e., with I-44 and US-75 Corridor Improvement Projects).  With the exception of the $9.1 million 
spent prior to now, the differences between No Build and Build maintenance and rehab costs 
represent significant life cycle cost savings, which are included as benefits for BCA purposes. 
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3  Project Benefits 
 Monetized Benefits Included in the BCA 

Three primary categories of benefit have been captured by the BCA: reduced motor vehicle crashes, 
travel delay savings, and life cycle cost savings. Other categories of benefit which the I-44 and US-75 
Corridor Improvement Projects is anticipated to deliver, such as reduced congestion at key 
bottlenecks and improved reliability for passengers and freight have not been included in the analysis 
due to time and data limitations. 

Crash Reductions: Because much of the I-44 and US-75 Corridor Improvement Projects involve 
reconfiguring the complex network of US-75 and I-44 interchanges and approach lanes and roadways 
to the interchanges, a significant share of the benefits anticipated will be reduced vehicular collisions 
and improved pedestrian safety. To estimate these likely impacts, a detailed data list of all collisions 
that occurred throughout the I-44 and US-75 Corridor Improvement Projects limits between the years 
2014 and 2018 were collected, by severity. Levels of severity were measured across a scale of 1 to 5, 
including fatal crashes, injury crashes of three degrees of severity, and property-damage-only 
crashes. These levels of severity are assumed to be roughly equivalent to KABCO scale 
measurements.  

During the five-year period (covering full calendar years 2014 through 2018), the following count of 
crashes was obtained from ODOT: 

• 408 PDO (property damage only) 

• 201 Injury Severity 2 (least severe) 

• 134 Injury Severity 3 

• 25 Injury Severity 4 

• 5 Fatal (including 1 pedestrian fatality 

Table 3 summarizes the accident data, VMT data, and calculations leading to estimated accident 
reductions. 

3 
 



I-44 and US-75 Corridor Improvement Projects, Tulsa, Oklahoma:  Appendix Report  

 

 5 

Table 3:  Accident Reduction Calculations 

Sources of input data:  Oklahoma DOT 
Calculations: EBP 

 

Based on these data, combined with annual vehicle miles traveled (VMT) measured across the 
project, accident rates were calculated (crashes per million VMT) and applied to ODOT’s estimates of 
project-wide VMT in the future, and a baseline of total anticipated crashes without the I-44 and US-75 
Corridor Improvement Projects was calculated for the entire project horizon of 25 years, through year 
2051. Next, the FHWA’s Crash Modification Factor database was consulted to obtain the most 
applicable Crash Reduction Factor.1 This search yielded a most relevant CRF of 45 percent for the 
countermeasure “provide straight ramp instead of cloverleaf ramp.” This CRF was then applied to the 

 
1 Elvik, R. and Erke, A., "Revision of the Hand-Book of Road Safety Measures: Grade-separated junctions." (3-27-2007) 

http://www.cmfclearinghouse.org/study_detail.cfm?stid=13 

http://www.cmfclearinghouse.org/study_detail.cfm?stid=13
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future stream of No-Build crashes (by category of severity) to obtain estimates of reduced annual 
crashes over the study period. 

The I-44 and US-75 Corridor Improvement Projects will generate significant savings in human costs 
of crashes. Over the 25-year period, it is estimated that about 15 lives will be saved, and another 77 
serious injury-crashes will also be avoided. 

Travel Delay Savings: ODOT has provided an analysis of travel delay reductions based on 
application of the VISSIM traffic simulation model to a future 2045 build year. The model simulated 
the effects of the I-44 and US-75 Corridor Improvement Projects (WP 2, 3, and 5). Based on 
estimates provided by ODOT, the BCA analysis assumes that 75 percent of the total VISSIM delay 
reductions due to the entire I-44 and US-75 corridor improvements can be attributed to WPs 2, 3 and 
5. Delay savings for years prior to 2045 were reduced based on the anticipated compound annual 
growth rates (CAGR) in VMT projected for the corridor of about 1.5 percent per year. For the years 
after 2045, delay was correspondingly increased by the same CAGR. In 2045, approximately 1,200 
hours of delay would be saved by the I-44 and US-75 Corridor Improvement Projects each workday, 
covering am and pm peak periods combined.  

Table 4 presents the outputs of the VISSIM run; Table 5 presents the computations to derive the 
annual travel delay for trucks (vehicle hours of delay) and passenger (passenger hours of delay).  
These savings were monetized utilizing the values of time prescribed in the USDOT BCA guidance, 
updated to 2019 real dollars. 
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Table 4:  Outputs of VISSIM for Travel Delay 

Source:  Garver Engineering and ODOT 
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Table 5:  Travel Delay Calculations 

Source:  EBP 

Life Cycle Cost Savings: As noted, there are significant differences in non-routine maintenance, 
bridge repair and rehab costs, and bridge damage costs. Under the No-Build, ODOT engineers 
estimate $52 million have been and will be spent for non-routine roadway and bridge maintenance, 
compared with $8.5 million for the Build (i.e., with the proposed Project). With the previously noted 
exception of the $9.1M in costs already spent, these represent significant life cycle cost savings 
which are included as benefits for BCA purposes.   All costs are discounted at 7 percent based on 
when they are anticipated to be incurred. 

 Project Benefits Not Included in the BCA 
Due to time and data limitations, the analysis does not include secondary benefits of reduced 
congestion, over and above the estimated reduction in travel delay itself. Severe bottlenecks and 
driving under highly congested conditions, which characterize several of the ramp and ramp approach 
roadways of the interchange, generally introduce significant unreliability into travel decision making, 
often necessitating that drivers build in added buffer time to their trips. It also involves inventory cost 
for truck shipping, due to that unreliability.  In addition, delay for trucks as measured in the BCA does 
not include any inventory costs to the freight itself; truck delay is measured strictly in terms of average 
driver wages, utilizing the most current DOT guidance for BCAs. 

No significant changes in VMT are anticipated as a result of the I-44 and US-75 Corridor 
Improvement Projects; accordingly, there are no changes in vehicle operating and maintenance costs 
and emissions measured for BCA purposes. In fact, since some significant bottlenecks will be 
alleviated, and average speeds through the system will increase during am and pm peak periods, it is 
probable that emissions and vehicle operating costs of fuel would both fall somewhat, but probably 
not by a significant amount. 



I-44 and US-75 Corridor Improvement Projects, Tulsa, Oklahoma:  Appendix Report  

 

 9 

Table 6:  Input Values and Assumptions 
Discount rate 7% 
Period of Operation 25 years 
GDP price deflator growth factor (2018-2019)  1.0173 

Value of Accidents (KABCO) ($2018)  
No Injury (PDO equivalent) $3,200 
Possible Injury (=OK Severity 2) $63,900 
Non-capacitating Injury (=OK Severity 3) $125,000 
Incapacitating Injury (=OK Severity 4) $459,000 
Fatal $9,600,000 
Crash Reduction Factor (CRF) .45 
Value of Travel Time ($2018)  
Passengers all purposes $16.60 
Truck drivers $29.50 
Average passenger vehicle occupancy 1.48 
Percent of travel time benefits attributable to WP 2, 3, 5 75% 
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4 BCA Results 
Based on the assumptions, methodology, and other information presented above, the project yields a 
Benefit Cost Ratio of 1.33 and a Net Present Value of $36.1 million. The results are summarized in 
Table 7.  About 40 percent of the total monetized benefits are travel delay savings.  Accident 
reductions comprise 55 percent, and 5 percent are life cycle cost savings. 

Table 7:  BCA Results 

Source: EBP 
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